The plasma membrane is at the interface of plant-pathogen interactions and thus many bacterial type-3
implies that HopZ1a likely interacts and modifies a protein that is guarded by ZAR1 in N. benthamiana. from Xanthomonas campestris pv. campestris (Wang et al., 2015) and ZRK3 required for the 2 5 perception of HopF2a from Pseudomonas syringae (Seto et al., 2017) . Thus, it is possible that in N. 2 6 benthamiana ZAR1 guards various members of the RLCK family. In Arabidopsis, PBS1 is guarded by 2 7 the NLR RPS5 which activates HR upon proteolytic cleavage of PBS1 by the P. syringae T3E 2 8
AvrPphB (Shao et al., 2003) , thus providing precedent for a role of PBS1 in ETI. Recognition of AvrAC in Arabidopsis requires PBS-like 2 (PBL2) in addition to ZRK1 and the current model suggests that 3 0 ZAR1 forms a stable complex with ZRK1, which specifically recruits PBL2 when the latter is 3 1 uridylylated by AvrAC to subsequently trigger ZAR1-mediated immunity (Wang et al., 2015) . Thus, involvement of this to protein in HopZ1a recognition. In summary, the present study shows that HopZ1a directly interacts with NbREM4 in N. benthamiana responses. This notion is corroborated by the finding that NbREM4 interacts and is phosphorylated by Yeast two-hybrid techniques were performed according to the yeast protocols handbook and the 1 7
Matchmaker GAL4 Two-hybrid System 3 manual (both Clontech, Heidelberg, Germany) using the 1 8 yeast reporter strains AH109 and Y187. The entire HopZ1a coding region was amplified by PCR using 1 9
the primers listed in Table S1 and inserted in the pGBT-9 vector generating a fusion between the of two proteins was investigated by cotransformation of the respective plasmids in the yeast strain 2 7
AH109, followed by selection of transformants on medium lacking Leu and Trp at 30°C for 3 days and 2 8 subsequent transfer to medium lacking Leu, Trp and His for growth selection and lacZ activity testing 2 9
of interacting clones. To generate plasmids containing the corresponding gene of interest, the entire open reading frame was amplified by PCR from Arabidopsis cDNA using the primers listed in Supplementary Table SX. 3 4
The resulting fragments were inserted into the pENTR-D/TOPO vector according to the fragments were recombined into Gateway®-compatible versions of the GAL4-DNA binding domain 3 7
vector pGBT-9 and the activation domain vector pGAD424 (Clontech) using L/R-clonase (Thermo). To sequences were inserted into the vector pK7FWG2 (Karimi et al., 2002) . Constructs for bi-molecular In vitro pull-down
Recombinant MBP-NbREM4 from Escherichia coli (BL21 DE3, New England Biolabs) lysates was
immobilized on amylose resins (New England Biolabs) and incubated for 1 h at 4°C with total protein 1 7
lysates from cell expressing GST-HopZ1a or GST-NbPBS1. Proteins were eluted, and analyzed by 1 8
immunoblotting using either anti-GST antibody (Sigma) or anti-MBP antibody (NEB). Leaf material was homogenized in sodium-dodecyl sulphate-polyacrylamide gel electrophoresis 2 3
(SDS-PAGE) loading buffer (100 mM Tris-HCl,pH 6.8;9%
β -mercaptoethanol, 40% glycerol, 0.2%
bromophenol blue, 4% SDS) and, after heating for 10 min at 95°C, subjected to gel electrophoresis.
5
Separated proteins were transferred onto nitrocellulose membrane (Porablot, Machery und Nagel,
Düren, Germany). Proteins were detected by an anti-HA-peroxidase high-affinity antibody (Roche) or 2 7
anti-GFP antibody (Roche) via chemiluminescence (GE Healthcare) using a myECL imager (Thermo). Zeiss) 48 hpi. The specimens were examined using the LD LCI Plan-Apochromat 253/0.8 water- immersion objective for detailed images with excitation using the argon laser (458-or 488-nm line for 3 5
BiFC and chlorophyll autofluorescence). The emitted light passed the primary beamsplitting mirrors at 458/514 nm and was separated by a secondary beam splitter at 515 nm. Fluorescence was detected with filter sets as follows: on channel 3, 530-560 band pass; and on channel 1, for red 3 8
autofluorescence of chlorophyll. Virus-induced gene silencing in N. benthamiana was essentially carried out as described previously Liu et al., 2002a; Liu et al., 2002b) . In brief, a fragment of N. benthamiana NbREM4 was amplified by
RNA Extraction and quantitative real-time PCR
PCR using the primers indicated in Table S1 and cloned into pTRV2-Gateway using the Gateway recombination system (Invitrogen) as described in the section 'Construction of expression plasmids'.
7
The plasmids were transformed into A. tumefaciens C58C1. A lower leaf of a 4-week-old N.
benthamiana plant was co-infiltrated with a mixture of agrobacteria carrying either pTRV1 or pTRV2
containing the target sequence or a GFP negative control fragment as described previously (Liu et al., For electrolyte leakage experiments, triplicates of 1.76 cm 2 infected leaf material were taken at 2 5 different time points as indicated. Leaf discs were placed on the bottom of a 15-ml tube. Eight 2 6 milliliters of deionized water was added to each tube. After 4 h of incubation in a rotary shaker at RT,
conductivity was determined with a conductometer. To measure the maximum conductivity of the 2 8 entire sample, conductivity was determined after boiling the samples for 1 h (Stall et al., 1974) . Analytics). Reactions were incubated at 30°C for 1 h. The reaction was stopped by adding 4 x 3 5
Laemmli buffer and separate on a 4-12% polyacrylamide gel. The gel was stained with Coomassie 3 6
and incorporated radiolabel was visualized by autoradiography. In vitro acetylation assay size of MBP-NbREM4 were excised from the gel and subjected to tryptic digestion as described earlier Phosphopeptide Enrichment Kit (ThermoFisher Scientific) following the manufacturer's instructions.
8
The resulting eluate was desalted using C 18 ZipTip® Pipette Tips (MerckMillipore). After mixing 1:1 spectra was pursued for a peptide m/z 2474.03, where a putative phosphorylation was detected.
0
Peptide mass fingerprinting spectra and corresponding LIFT spectra were calibrated using external The following supplemental materials are available: Supplemental Figure S1 : Alignment of remorin protein sequences. Figure S6 : Alignment of PBS1 protein sequences. Supplementary Table S1: Oligonucleotides used in this study. is gratefully acknowledged. the lacZ reporter gene. NbREM4. Membranes were stained with FM4-64 (middle) and green and red fluorescence channels were recorded separately to prevent bleed through. The resulting fluorescence images were merged 2 4
(right). Pictures were taken 48 hpi. 
